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ABSTRACT 

delnf^ •?• -^^ ^'"'-'^^^ To provide a long-life organic electrolununescent 
element °>amtammg stable Ught emitting characteristics by preventing an 
oxygen and a moisture from being entered. 

^ electroluminescent element wherein an 

e^trolummescent laminated layer structural body constituted T 
sandwichmg an organic layer 3 containing a lumious layer beLen a 
posmve electrode 2 and a negative electrode 4 facing JhoZ^s 
disposed on the surface of a transparent substrate 1, an insulajg-oxygen 

7^e TIT l^isdisposedonapartoft^Le 
electrode 2 of the electroluminescent laminated layer structural body the 
orgamc layer 3 containing the luminous layer and the negative electrode 4 
so as to cover an insulating layer 5, the insulating-oxygen moisture 

ZT2 'T ""^^^^^^ °^ atleast'oneofanrx;g 

mms ure reactive layer 6 and the insulating layer 5 not to react toT 
meM havmg a conductivity of 10-14 S/m or under and a poling 
ele^rone^Uvity less than 1.2. THe electrolmninescent laminated layer ^ 
structural body and the insulating-oxygen moisture reactive double layer 12 
are mterposed with a reaction preventing layer 10 or with the reaction 
prevendng layer 10 and a positive electrode insulating layer 11 and are 
covered and sealed by a resin layer 8. 



(19)B*@^#«:fj= (J P) (1 2) stiffs (A) (ll)^S^UiSiiBBS^ 

#112000-348859 

(P 2000-348859 A) 
(43)i:^MB ¥^12^12^ 15B (2000. 12.15) 



(51)Int.Cl. ' 
H05B 33/04 
33/14 




F I (^^) 

"l^/M A 
0 0/ I *x n 


(2l)m^S-& 


1 — 156107 


hHM k nnnnn9n7i 








(22)aiSH 


^^£11^6^ 3 0 0999.6.3) 


;*:ISlS:*cB5 rJj:ltKcf>S:& 3 T g 6 #32^ 






(72)^HJ# ^# 












(72)^HJ# Sill ^fe 






ffsSJII!t«S«rU^MS-Til6S 7 ^ 






F:5'-A(##) 3K007 ABOO AB12 AB13 BBOO BBOl 






BB02 CAOl CA02 CA05 CBOl 






DAOO DB03 EBOO FAOl FA02 






FA03 



(54) immcD^m] ^mELm^ 
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ttll 2*i, H9i2EL«l«jg^iJro|lS2®-g5, 

Ltmo^oizmif^n. mELmmmmi^ii^zsmWi 




mmiz. "tcomm^^Lxmo^^iz^i^^n. m 
mt-r^^mELm^. 

ti. ^rn^it^. ^mm<m. ^mmti^, ^mmt 
^^^f'^'''^Mm\z^m^^rz'bm^^f3.:Bm^j^4EWi 3i 

®=t«SEL«?. 

5 (CffieoWfiSE L l^^^„ 

[0 0 0 1] 
[0 0 0 2] 

^ytm'FTiiiiziifmizmi^^tii. wmELm^izmr 

^mmit, 4#MBg5 7 - 5 1 7 8 l^ii^tc^^^nT 
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T, «9JAff. #BSiF9 - 1 4 8 0 6 6#li^|c«. ^ft 

'>'y^f-i.^*^<^^^^m^mfimzmm^n-!:i^^:^y 

So -©^filEL^^Ttt. feii^g*^EL«g«ig{|: 

^rzib<D-^(D^^tLT, msmz^i,ii±iiimm^ti 

JO 0 0 4] ^M¥3 - 3 7 9 9 l^/z.^S{ctt> ^81^ 

<^±iciTo (^>'j^Amitm (Dmmmi^=&m^ 

^n, -®llS5 2ro±iciE?LaAl5 3. |g^^5 
4. m^aAlS 5*5jgfi£$tlTliS. «^aAS5 5 
®±C, USS 2 <!:Bit35-r^.;&|aitc|^ffi5 6dtjgfi£$ 

aiSSIC(iiE^K«l5 7;!i^}gJ5g$nTVi5, 

15 7<i:LT, ^mmit^ m) MWX-v-uxS-jJ? 

WHiT'Wt-;!. K 5 8 Lfe^J^t^StlTV^S. L*^ 

8 0-g;5:ttT-(JK^cDftA$+^McK<c <!:«T-t;5: 

[0 0 0 5] #||3p7-i 6 9 5 6 7^i,^^{c«. 09 
(C7i^T»fffi0®^aEL*^^;iiilS$nTt»S (Sf^g 
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I^S1g6 1©±(I. I TO<£ffl</>fcl»8i6 2i:^*Inl-rs 

if® 6 4 t<Dm\z^m^^^nm e 3 d^jj^Jt^ftiTi^s 

-5. ■Rfiie 5|-t4> MgO. Geo. Al.O.^cfO 
[0 0 0 6] «^S6 5©±tcKlg®iR16 6 atS^ 

mrme 6ht^-is.t'r^M±m6 Gifi&r). mm 

a ®±lcSfig/N- ij 7S 6 6 b iflh 0 . Sf5ll/N' 'J 71 6 6 
tl. S i JRg{k!^^ci:(DSI«{l:^tl*ifflt,^e.n5. HCD 20 

itihi 6 6 \t±s&mmmm sea, u 71 e e 

[ 0 0 0 7 ] ±E!|#M5F 7 - 1 6 9 5 6 7 ^^J^aiCte. 
SfcHl 0lC^-rW«EL5g^*^M5^^FnTI/^-5 (Qf* 

^It, C®«ji*©SaiSffi('«SS7 5*iSW^t>0 30 

[0 0 0 83 «S17 5\t. m2©{«Ji:|f UT^^Tt) 
J;u*<. Bi*SiJ7.6Sr^#S*^;it*tT^«. S^tlc 

i:W;j?tJ-7-. A I'^Pb^SfO^S. a— S i . a- 
S i C. a-COj;5;S:Si«!gj*ifieffl*n-5.. IftTKSiJ? 
6\z\t. ^(omyi(.<tlo m7i<imMk-^if^'^^2^^^) . 
im (igfl:*;i'->'>Aai:) . BE^kife (Sft*;p->'>A 

7)i'ij')±m^mi)mm^ti^. 7)ii]^)±m^m\m 40 

1 om*9g<&ieAfc»rofl5i*a9«. ^ag^^s^ 
{k$-ti--5c:tA«$.-5o 35:*5, fS2(Dmtmm\z. ^mm . 
7 5<Df\-m\zit±m^miifxh^\^\ ±mm2<Dmo)m 

S<i:742.d<. 7U-i>,6 7<&Slt4Ig:i:«ftSj!i«*i!&^ 

ifihi,. ±sm3o««j®«jiic-r«.i:ffiaii:*tt-5ja 
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[0 0 0 9] 

[0 0 10] 

a, of'© (1) ~ (6)^lC^$n5o 
(1) 51.i{C^t|S]-r-5^@i:^ai:®rBl{C^3tl^^ 

©ffi ic^it ^» nfc*«x u i7 h a ;p 5 -fe > X SS^ t :fe 
(,iT. 0-"S/m£;TT. *0 1 . 2*«©7j^- 

u ^^^©mai^ttss-wrs^sfc^f bTKf5u^tt,i*e 

\z. -e©«6^1*«LT5l^"J;'5l'IS:tt?>n, KELS 

•r^w^EL^^. 

[0 0 11] (2) MSiEm7ic»R*£;i*n . 27I5SI 

©5j?-U >i^©mmifttS$=fr-r5^JST-^SiII5 

(1) mzmmoi^^Ehm^. 

(3) H9t2R^£:B5±Mdi^RSE{k!K), ^JS^^ktl. # 
SMkft, ^JSfiStftft, ^Mffiik^a, ^JB 

©3j^-'j >i^©«^fSftts<£*-r5^s*^^^tssf*^e. 

S(£:ii:e8Sltli:©SJi£:*mifr«S) T-$.5ltriB 
(1) 3ilC|B«©W«EL5g^, 

(4) iiieK^si^iid^WissfSEitiiis^^j^^ 

(5) Wi3SS5g*^^^«5*£;l*^ 1. 2*«©#- 
U >;5'©mMlgtt«*wr5^K^c:©^Jgi:SJSL;^ 
Viife«»Jt5^«^-&fcfe©A>?.;5:5MS (4) ^CfB« 
©*«ELm^. 

(6) mmmmnifi^ m'&.iHim^mzfs.i^^mmxh^ 

MI2 (5) «tC|B«©#SIEL^^, 
[0 0 12] 

i^m(Dmm(Dmm] *%?g©=^«iEL5g^i3*it5E 

[0 0 13] *5E?^©*«iEL5g^H*3W?.ELffil« 
3fift©Kgi:LTa. tt^H»®;*:#l.> (4eV&l±) ^ 
S, «^e«tt{k^®i3it/cn^©ii^«!i$« 
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I. I TO, SnO., znotj.E<Dmm\t^^brcm. 

Vi. ^^{-jgil«*^i|ef{rfej;i,;5J. 35^1 0 nm~l /Lt 1 
m, SfSb<ai 0~2 0 0 nmO®HT]l^'^i;5«T 

[0 0 14] *^?gro*i|ELSl?C*5(t5EL@ia 

Al / (AI,0,) « ^>-:^H7A, f&±?i^jg;ii- 

<- 0 nm~ 1 wm. ifSL.<(S5 0~2 

0 Onm®®H-ril^<c:i:*tT$5. CroELSg 

[0 0 15] *ieBJt«^5ELai«ji«:cD#t8^l3 
1. lEJLttAtt^lM, iE?LE±S. ^^^^ 

10 0 16] ^^S©*^i|SftLTffifflpIt6;fe;tS|j|:^!g3 

\Z\^^m^^7E^\S.. mfJil. !|#MaH5 9- 1 9 4 3 9 

-5-Wf^««a|<!:LT«2, 5 - tf X (5, T-v^-t-^ 
>^>)P-2— ?>V/:t+-y->/UJP) -1,3, 4-5-7 
v7'7-;P. 4, 4' -t*7. (5, 7- t -'^>?-;i.- 
2-'<>>/:t+Ht</U;i') X^;i.^>, 4, 4' -b'X 
[5, 7-v- (2-^5-;|.-2-3/-5-;i.) -2-'^> 
X^-Jl.'^V, 2, 5-h*X (5, 7- 
V- t --<>5-;^- 2 -^>y:^=j.^.y,j;^) 5.:t7x 
>> 2, 5-h'X [5 -a, a - v;<5=-;i.'<>v;i.- 2 

[5, 7--;;- (2-;<9-jp-2-:r5-;p) -2-'^> so 
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^/i!■^■^^J^)M -3. 4i;^r7x-;i-?;^7i>. 
2, 5 -(fx (5-;>t5";i.-2-^>V:t=J^-y-yij;i') 
f':t7x>, 4, 4' -fx i.2-^y^J-t^-^';\) 
)V) t:7x-;k 5-^t^;U-2- [2- [4- (5- 
/5-JP-2-^>>/^=^-!J->yUJl') 7x-jl.] tf-JH 
^y^J-t^^^J-)^^ 2- [2- (4-^nn7x- 
;P) h*r:;p] -fy V [1, 2-d] :t+-y-y-;i.;^c<i:co 
-<>'y:t+-y->/-;pjS, 2-2' - (.v-vjL-vyy 

t - 1/ » - b*X > 'J=f-7'J-Ms. if ® >>/f^7 '/ 

0 -AJ^, 2- [2- [4- (2--^>>/<55fyij;i,) 

7x-;i.] t*-;n ^y'j-{^^^;-}\,^ 2 - [2- 

KU- • :ty • -»-ir5-^'.:,i? . ^<Xl 9 7 1, 6 2 
8~6 3 7g*3j:CX6 4 OHC^iJ^StlTUS. 

[0 0 17] wie+u-h^t^+vy-r Kft^^^tL^x 

«S|^tdf^f MBg6 3- 2 9 5 6 9 5^i.^S(CW^$n 

1 fi> hux (8-^yu/-;i.) 7;i/5-'7A. h*x 

(8-=|-y v^^vi^A, tfx (^>y 

[f] -8-:^-y sfi). tlX (2-y^;i.- 

8-=^yijy5-h) 7)iz-'yA^^y}i, hux 
(8- + /ijy-;i,) -f>-:;H7A. hux (5-y^;i. 
-8- + yuy-Jl') 7;i.5r:-l7A. 8- + yrjy_;p 
U^-^A^ 1>|JX l5-i;aa-8-^/i)y-M ^ 
UC'A, h*X (5-i7DD-8- + /iJ/-;i.) 
■i/A. #ij [M«a (II) -h'X (8-tKo + v-5- 
+ y>jy-JW ;<^>] ;^c^(D8-hKD=t-->+/ij> 

j^^M^fr^ 'J ^ X tr > h- u i/'^ f 

[0 0 18] Sfc, Mf3X5-'j;P^>-tf>j^{b&!^<i:L 
TSS. CSJAlfg»:#|#ff|:^o 3 1 9 8 8 1 ^mWS'^W^m 
^Wmo 3 7 3 5 8 2^?giiiSfcHS$tlTt,i5t)®:& 
fflV^SClt^JT-^S. "tO^t^mmtLXit. 1. 4-h' 
X (2-y^;i/X^U;i/) '^>if>, 1, 4-t'X (3 

-y5-;i'X5"u;p) ^y-^y, 1, 4 -fx (4-^5- 
;L'X5"ijjI') vx^'j;i/^>-tf>. 1,4- 

fx (2-x5-;i.x^u;i/) ^yey. 1, 4 -fx 

(3-X5-jl.X5-ij;P) '>;>-t?>, 1, 4-fx (2- 

^t^;i/X^'j;i/) -2-y5-;^^>•tf>, 1, 4-^^ 
(2 -y?;UX?ij;i/) - 2 -x^;i.^>if>fj:<if$.^ 

[0 0 19] fe3fclro$JlpftLT. 1#B83P2-2 

5 2 7 9 3-^ii^(c^^$tlTti5v'X5-'j;i.f 

2, 5 -fx (4 -;<^Jl. 7.^^)1.) f7i7>, 2, 5 

-fx (4-x5-;i.;^5-ij;i.) if^-yy, 2, 5-fx 
[2- (l-:f75-;i.) ) fx;i.] f^i;>. 2, 5- 
fx (4-y K:^->x?u;i.) f7i'>, 2. s'-fx 
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[2- (4-t;7xZi;i/) tr7V>, 2. 5- 

tfX [2- d-tfUn;!') t:;:;U] t;7>'>&i:** 

Wmo 3 8 7 7 1 5^HJiffl»(CBa5^$nT<.i2)#U7x 

[0 0 2 0} ±aibfcm)tiie^j. ^S+U- 

^!felf<ci:EA^1-(C« «HJA«1 2-7^'D'>^U/> (J. App 
I. Phys.. 27_, 7 1 3 (1 9 8 8)). 1. 4-v7 10 
xr:;i/-i, s-zf^i^x-y. i. i, 4. 4-xh^ 
7x:^Jl/-l, 3-fi^-JX> (e/.±Appl. Phys. Lett., 
5_6. 7 9 9. (1 9 9 0) ). i-y^)\^-i S.mm#- 
(#M¥2 -3 0 5 8 8 6^i:^«) , ^^)U>^mi^ 
(1#PB¥2- 1 8 9 8 9 0#iiffi) . :t^-!i-v'7\/-;i' 
KSft: (<HfM¥2 -2 1 6 7 9 l^ii;«, Sfc«^3 8 

¥2- 2 2 0 3 9 3^»ffi) . tf7>"J>^«<* mm 
~iF2- 2 2 0 3 9 4-^^^) , i^i^U^y^-JJiymm 20 
W mmW-2-2 8 9 6 7 . hfnntfP-jP 

K^ft: (!t#BB¥2 -2 9 6 8 9 1 ^ii«) . xg"U;i'7 
5>^«# (Appl. Phys. Lett., 5 6. 7 9 9. (1 9 
9 0)), i'TiJ>|^{k^!fe mmW-2-1 91694 
^liffi) , BfSiljMiiffiWO 9 0 / 1 3 1 4 S^Appl.P 
hys. Lett. 5^, 18. P1982 (1991) \Z 

[0 0 2 1] #CSfSL(,i^3tg©«s^iLT, ^SK 
v^^'JxW- >?S{t;^ft (l>:im#flFmO 388768^ 30 

mmm'p<^m^s-2 3197 o^i^sicsg^cofc®) 

5fflOi-5;it*^T^S. :ar#:0ai:LTtt, 1, 4-7x 
r:L'>v;<5'Ux'f >. 4, 4 -7x:^U>v^^Ux 
2, 5 - + >'U>>';*^'Jx'0, 2, 6-i-y 
5'U>v'^^'Jx-C>. 1. 4-k*7x:iU>>';<?U 
7^>0. 1, 4-p-5^L'7xnk>i^;>C^U5^^>, 
9, 1 0-7>h7-tr>>?'f;i'v;i'^^5''Jx'f>, 4. 
4' -t'x (2. 2 -i^- t -■:/9^;P7x:i;Pt*:iJl') 
f7x:^;k 4, 4' -ex (2, 2 -v7x:z;pf:r 

[0 0 2 2] ^ytm<om-^\z-::3f^^x\m\zmmtti.<. 
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[0 0 2 3] iE?LaAl©*^:^<!:bT«, ee*3tg»** 

n(^iEJLS.Kttn t b xmm $ nx u-s e l 
roma Ai fcffiffl $ tiT i) lift] % o o 4= *^ ^> 
ffi«ofc©<£a*?ixTffli.^«>;i<i:*iT'#5. maAi 

[0 0 2 4] M:m\tLxit. m^iihV7'y-mm 
(*ai#fF3, 112, 19 mmmmfimm) . 

:t^^i'7V-)Vmm» (*H^#tf 3, 1 8 9, 4 4 7 

^mmmtii^^m) , -r5y>/-;uK^«: (#'iias3 7 

- 1 6 0 9 6-^iiffi;^i:#SB) , #U7'J-;i/7;U*> 

(*a!i#tt3, 6 15. 4 0 2^mmm, w\m 

3 . 8 2 0, 9 8 9 ^mW\9. 11^3. 542, 544 
^?Ba«. 1#iiBg4 5-5 5 5-^4iffi. 1^ 5 1 - 1 0 9 
8 3-^iiffi, #MBS5 1 -9 3 2 2 4-^£^a, |^ 5 5 - 
17 105-^^S, 1^5 6-4 1 4 8^^«. [^5 5- 

1 0 8 6 6 7^iiffi. 1^5 5- 1 5 6 9 5 3-^iiffi, Wi 

5 6 - 3 6 6 5 6^{^mu^mm) . e^^/u >mmw 
is^zf i^y vu>mmi^ mm!^mf^3, i8o, 72 

9^ig«ffl«. I^m4, 2 7 8. 7 4 6^g««BS, #liBa 
5 5 -8 8 0 6 4-^i^S. 1^5 5-8 8 0 6 5^iiffi. 
1149-105537 -^iiS, [155-51086 ^ii 
ffi, [156-80051 ^iiffi. 1156-88141^ 
'Am. (157-45545 ^ii^S, 1154-11263 
7 ^^ffi, [155-74546 ^iiSfif#M) . 7x 
:rU'>v7S>SI«#: (*H1#fF^3, 6 15. 404 

^mmm, #4^bs5 i - 1 o i o 5^1^^, 114 6-3 

7 1 2^4;^?^, [14 7-2 5 3 3 6 ^mmS 4 

- 5 3 4 3 5^(i^m. 115 4 - 1 1 0 5 3 6^ii«. [1 
5 4 - 1 1 9 9 2 5 -tiiffl/ft t'#M) . 7 U -;U7 5 > 

R^ft (^ita#if^3, 5 6 7. 4 5 onmmm. dm | 

3, 1 8 0. 7 0 3^mm^. urns, 2 4 0, 5 9 7 

nmmm. mms, ess, 5 2o^?^iffl». [im4, 

2 3 2. 1 0 3^mmm. 11^4, 1 7 5, 9 6 1 
mm, (1114. 0 1 2. 3 7 6#?^iffl». #i^BS4 9 - 

3 5 7 0 2 ^iiffi. [1 3 9 - 2 7 5 7 7 ^iiffi. #1883 
55-144250 ^{t^Wi> (156-1 19132 

(156-22437 ^iiffi, Bffilfl^m 1,11 
0, 5 1 8^?giHB»;a:i:W , 7 ^ ^ m^ti ym 

m» (*s#ffm3. 5 2 6, 5 0 mmmsfi^^ 

m . (*H1#Wm3. 2 5 7, 2 

0 3n^mmtidizm^<o^<D) , x5''j;i'7>[-7-t: 

>^^{^ (#HBS 56-46234 ^iiffi;^ £#RI) , 

y)Vit\^jym^w (i^iaBss 4 - 1 1 o 8 3 7^iis 

;i<i:#M) . \^\'yVy'mmW (ikS4t«=m3. 7 1 
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7, 4 6 2^ag«ffl», 4^BSBg5 4-5 9 1 4 3^iiS, 
ra5 5 - 5 2 0 6 3#liffi, l^5 5- 5 2 0 6 4#ii 
a. |B|5 5-4 6 7 6 O^i^S. 115 5 - 8 5 4 9 5^ 
l^S, i^5 7-l 1 3 5 (515 7 - 1 4 8 7 4 

9#ii^. 1fM¥2-3 115 9 l^ii«^ci:#l) . 
xg^JU-O^^^i^ (#MBS6 1 - 2 1 0 3 6 3^{lkm. 
1^6 1 -2 2 8 4 5 1-^l^ffi. H 6 l- 1 4 6 4 2^ii 
m. 116 1 - 7 2 2 5 5^i^«, |i|6 2-4 7 6 4 6# 
'J>m, He 2 - 3 6 6 7 4^i.^«, 116 2- 1 0 6 5 2 
^li^. 1162-30255 ^iiffi, 1160-9344 
5 1160-94462 -^^^S, H 6 0 - 1 7 4 

7 4 9 1160-175052 f# 

fiS) . '>7lf>mmi$ (3|4B#tt^4, 9 5 0. 9 5 0 
^B^Si*) , 7l?'Jv7>?S (!t#li¥2 -2 0 4 9 9 6^ 
. T- >J >J^fta^«: (#MJF2 - 2 8 2 2 6 3 
, #lfl¥ 1 -2 1 1 3 9 9^i,^SCB§^$nT 

-) ^ifSr^tf^ct^t-e^s, 
:0 0 2 5] iE?LaAl©*r!^<!:LT«±l50fc«^^ 

3-295696 S^'j^mtiiUzm^OihOi) , 

#«=S4. 12 7, 412^mmm. »WBg5 3-2 7 
0 3 3 ^1);^, ^54-58445 -^iiS, H 5 4 - 1 

4 9 6 34^1^^. 115 4- 6 4 2 9 9^1^iS, ^5 5 
- 7 9 4 5 0 ^'jUm. 1155-144250 -^ii^, H 

5 6- 1 1 9 1 3 2 I161-295558#i.^ 
ffi. ^6 1 - 9 8 3 5 3^^^^, 116 3-2 9 5 6 9 5 

[0 0 2 6] ±m-^^)\^y-^ <J>it'^!^<Di^mmtLT 

tt> !}^;i'7-f>. 1. 10, 15, 20-'rh57x- 
;i'-2 1H, 2 3H-zt?;i.7w->^ (II) . 1, 10. 
15, 2 0-7^K^7x-;P-2 IH. 2 3H-t^)l,y 
^>Wm(ll). 5, 10, 15. 20-fhy=¥X 
i^yfy)l^uyx.-)V) - 2 1H, 2 3H-:!j?;i.7 
v'Ja>7;5'nv7r:>^4^->H, 7;P5-':7A 
7^P>'7^>i7D>J 7i5'D->7^> (U^m) . 
v'J5^':7i^7^nv7->, ^T-h7^^;P7:5'Dx7 
->> ffl7^D->7->. ^PA7^Dv7->. MS> 4 
73'Dv7->, H^y^Ui^T-y. ^^-^Ay^u 

[0 0 2 7] Sfc. HaE^#2S^HiS75Wk^«j;feJ; 
fXX5^'j;i.75>{k^%®f^ig^Jt[,X«. N. N. 
N' , N' -5^K77x-;i/-4. 4' ->'75y7i 

-;k N. N' --:^7x-;p-N, n' -t*;:^- (3- 
?^^)Uyj,-M - [1. 1- -t'7x^;i.] -4. 

4' -->-75>, 2. 2-b*;^ (4_-:;_p_^.|J;^7 

5/7x-;i.) 7'n/'?x 1, 1-h-;^ (4-v-p- 50 
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h'J;P7 5/7x-;i/) ->i'P'\:^^U->, N, N, 

N' , N' -• xh^-p- Hij;i'-4, 4' -v75y 

7x-;k 1, 1-tfx (4->'-p- hu;P75y7 

x-;|/) -4-7x-Jl'V^DA4=-y->< ti'X (4-J? 

><^;i.75y-2-^5^;P7x-;i.) 7x-;i./^>, 

N, N' -v7x-;P-N, N' -V (4-;>(h 

+->:7x-;i.) -4. 4' ->'75yfc-7x-;k n. 

N, N' . N' -'rVyyx.-)V- A, 4' -v75y 
10 7x-;i.x-x;k 4, 4' -fx (v?7xn;i.75 
i':t-HiJ7xr:;k N. N, N-f>U (p-hU 
-IP) 75 >. 4- (z^-9-htJ)l7S.y) -4' - 

[4 (j^-p-hij;i.75y) X5""j;i.] x^;i.^>, 

4-N, N-J?7x-Jl.75y- (2-i^7x-;i/t'- 
^P) ^>if>. 3 i,:^.,>_4' _[^_ N-v7x- 
;i'75/X5^;!/-^>-t:>, N-yj,-)\.ti)l/V/-JlU 

Lfcw^®3?#;^5^^5^ij^^>j^^t^i^^_ max 
20 [0 0 2 8] iEJimAmtLT(Dmtimiz&m^n^ 

*^ e. rj: ^ T fc J; t,i. 

[0 0 2 9] «^aAM«. SEScfcOaAStlfcli?^ 

L T tl O 41 ^ ffiji ® % 0 SS? L T 

:tk/>^«^, ?fMBS5 7 - 1 4 9 2 5 9#ii^. H 
iO 5 8-5 5 4 5 0^ii«. 1^6 3- 1 0 4 0 6 1^4iS 

^^izm^^nT\,^^7>hy^/i^^^ymm», Po 

lymer Preprints, Japan., 3 7. No. 3. 6 8 1. 
(1 9 8 8) ^J:i:lilB«$nTl^Si^7xr:jl.3|-y>g| 
^^}dy>i^7i-=ir~ymmi$. ±yi^U>^UU 

S*. Japanese Journal of Applied Physics., 2 7 , 2 
6 9 (1 9 8 8) . #B|BH6 0 -6 9 6 5 7 ^iiffi' |g 

6 1 - 1 4 3 7 6 4 I161-148l59^ii 

0 f*B8BS6 1 -2 2 5 1 5 l^l^a. 1^6 1 -2 3 3 

7 5 0^i.^S;S:i'(c^^$^T.TH57>h7 + /vj<^ 
>K«it:*ckU:7>hD>g|^<*:, Appl. Phys. Lett.. 
5A. 1 5. (1 9 8 9) ■^ffifje©^3 SlHlJSffiifea^ 

K^a^»^I^TSffl6HcfcoTPfls^$nfe^+•t^v7 

I^MBS 5 9- 1 9 4 3 9 S^ii^SlCM* 
?^£*3. #HBH5 9 - 1 9 4 3 9 3 #iiST«H&ia€^e 
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[0 0 3 0] ^fz. 8-^y^>} y-)mmi^(D^m^ 

A> hUT. (5, 7->'i7DD-8- + yU/-Jl') 7 
hUX (5. 7 / 
-M 7)\^5.-0A. hUX (2-j^^;i'-8-^y'J 

^S*Un, Mg. Cu. Ca, Sn, tfetiPbtg 

ji/3)^>Sfet*T-B^^?nTViSfcrofcasbii. Sit, 
[0 0 3 1] mi'8.xmtLx<Dm^\m\zmm^tiri 

li*^ 3i^(S5 nm~5 MmT$>.-5. Z-On^^XB 

[0 0 3 2] *f8?g©#tSEL^^C*tt5*fe^-|!E^ 

0-"S/in£ATOiffiigkli:|!?^ 20 

«6iStl LTg ^ i ^ w e. ti s . 

[0 0 3 3] COiis6»15«, ELai«jg{*:©±fC^ 

fiititti. ^mmms ^mmm^ &mmwtm.. ^mit 
^m^mit^w&^, m^ii. Beo, ai, 

Oi.SiO,. S i O. BN, A 1 N. Si.N,, Si 
C, TiC, PbS. BaS. CdS. NaCl. K 
CI. CaCl,. MgCl,. LiF. NaF. CaF 
MgF,, BaSO,, CaSOtf3.^^m^fi>Zt 

[0 0 3 4] tfc. K^^^i-RfSl 6 1. 2*ji© 40 

[^1] 
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71^^ 


y >^(D^ 


L i 


1. 0 


C s 


0. 7 


Na 


0. 9 


Ca 


1. 0 


K . 


0. 8 


Sr 


1. 0 


Rb 


0. 8 


Ba 


0. 9 



7K^i-Rf£;l 6 E L (CK^T 5. 

0. 2 yiniO^litSE^TK^RJSSe^Sfie-rs^JB 

oft*f>i^c<fj:f3, mm^^zsyii6fmxm.±miiif&.<fi 

jp < t TOffi^l 5 a:©f^K3i^©gHiEH LTiE 
3!l7K»EJSl6(C«S*<^i;?). P$©ffiHttO. 2~ 
3Atm, $f)lC$^Sr0*:!S:e 0. 2 ~ 1 m mgS(C-r 
«)©*tiVn S5?|*5^5f£;S6«iP<T?.i:*§;!i«A-5 

^m\zmf. m\zm.ts:m5iikts^'o\z-ri>t. ^mm 

TK^i-Sf&S 6 ©;p $ «S < ?i o T*g[*iA S © * 85 
U*^t):&tf©iP^?<£iP<LT^JBS$«^L. S##{t: 

— ffltTSfflroStt, #ttn«i^i.^g^ti©Tab-5*^ 

m.m^^<r^t, tntzi^^rsti^nmm^t^o. n 

[0 0 3 5] *^?g©W*lEL*^JC*liT. i^iilS 
t^^TK^SJSl 6 ©-lS:-ffli:-rs«eS-KS*4J- 
SfSSP 1 2 l3{iHO©2)im*^*^. -^©m 1 «, ^Jg 

iBfiirBi*i:^£< . mm^^if7i^i^^^±tzmmxti<D 
©S2»s. 3}?-'j>i^©m^^tt«*n. 2*«©^js 

«<b^«i5f5;'3*i^t>©-e. #ALT#fci?^*<kt^* 
©^&K<;l<i:T*5. ^©m3tt. JfegtlT^ffiisiO; 



( 8 

13 

[0 0 3 63 *m<D^mELf^^\zm^Km±m 
1 0 it, Sfsg7ic^^s*&i 9 tmmm s toKft:^m±r 

mmt^, ^mrnim, ^mmm, &m^m, 

BeO, A 1,0,, S i O, . S i O, BN, Al 
N, Si.N,, SiC, TiC, PbS, BaS, C d 
S< NaC 1, KC 1, CaC 1,, MgC 1,. L i 
F, NaF> CaF,. MgF,. BaSO,, CaSO 
Mg, Al, Zn, Sn. Ag. I n^mif^Ct 

7 ^igtt^ c i (Zct 0 mms 8 (cfixjt?4^ vSJil. ^ 5 
[0 0 3 7] if^7lc4i-^<iSl5l9tt, 1. 2*^fiD7j? 

-5. M^^tltLTS. BeO. Al,O..Si 
O:, S i O, BN, AIN, Si.N,. S.iC. Ti 
C, L i F, NaF. CaF,, BaF.i^Ci:. i^tSft 

it, s i otc a t^i^mmmrmrz. mmuz 
'^mit^m^m^i>m^it, m^mmmizm^yKi^K 
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^^^ztiint^o m^^f'^mizm^mKn^^m^ 
^tm^m<Dmmm^{s.Tbrm^Lm<tir,, 0. 5 

^mmo^m^mizmzmmmi^w, wtmys^i^m^m 

0 tt$«r/T<-5. fcLfci!?|g7K^i-?iiS;£;g9*J|lg2 
2®SS^«6^ll5T'at\ ^a2;Jt^iji&L^tliJ;5t 

[0 0 3 9] ^^moimmELm^iz^i^^mmmmm 

n(7imizmfS.titThmiofj.\,K w^mmMiuzm 
^ti^mma, mmm 10 " s/ni^T©«gsti4tiST-ab 

) mmim, ^m^im, ^mmit^^, ^mmim, 
mt!^, ^mmm, ^mmmm., wti^ 

Sfk^i^, SS^i-^fk^tl*^'*^. fciAtf, BeO, A 
1.0,, S i O,, S i O. BN, AIN, S i,N,. 
SiC, TiC, PbS. BaS, CdS. NaCl, 
KCl, CaCh, MgCl:, L i F, NaF. Ca 
Fi, MgF., BaSO, , CaSO,, itihUi^T.hfS. 

[0 0 4 0] *%Bg©#«|EL5g?tfe(t-&fitSgl8tC 

it, THiyTmrnmrn^^mm^ti. mi^^izit, m^tz 

[0 0 4 1] #-u >i^©«aiS14S*J/h$i,i^®gi: 

5yS;i<!:, ffitt*^xjp+->1SJi&o«^, S (1) Ic 
^$*a5x#+->fi}Ji|©7fciia, (2) C^sns^c 
7 5>W&®75yS;i<!:®ffi14*^iL i, Na. C 

[0 0 4 2] 
[fkl] 
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[0 0 4 3] 
[it 2] 



NH2 



(2) 



10 



[0 0 4 4] o^ic. :^mm(DmmELm^<D^mmm 
■^y7.mmi<D±\z. I TO {^>i^0Amkim) o 

It. =tffitll3 t^@4^^^CS-5o ;i(0±lrK*7K 20 
^i-SJCl 6 0 . 2~1 MmCDiP$C}g^-r-i.» gf«7K 
^}-SJ£:l 6 tt 1 . 2 *S|(D:i?- U >i^COmaitttS^^ 

-rs^)s*^e^t-5o #-u >i^«m^iEttSAn. 2* 

[0 0 4 5] S2ti*:5!?go=t«ELS^om2(D*JS 
Jgffi^^TKffflETS.^. 15^7.m^l(0±iZ. I TO 
(-f >i?':7i.^SE<kiKl) <D|^S2, ^r««S3. lis 4 

ta^i^fi^ELmmmmi^^i^^Sir^o ELmmmmi^ 30 

!lg3i:ifS4^^^(ca'5i:^IC. te^M 5 

[0 0 4 6] 0 3«*fE?g0W«iEL5g^COm3(O*SS 
}^SI**-r»f®0t?&S. ^2®||JgJPffilr*5ttS«fe» 
1 5 tigjUTk^J-EfSS 6 t £-ffl^:•rSi^ig-|^^^K^}' 
5^S«l 1 2 $«S:{cLfcfe©T*s. 

[0 0 4 7] g±lOK5g*i^5J616 0±tCg!3!l7K» 
EJiSlro^JBifi^I&S 8 i:©Sl£:$E±Ti>Ef5E±S 40 
7^mf. ::©EfSEJtS7$fiJitl8T«gi*±-r 
■5. Sf5E±17ttfiJB&8 i:©5f6$EihT5fc*Ot) 

[0 0 4 8] 04«*^gB©(7)WtSEL5!S^©^4(Dj| 
tt, ^1-fi!lOS{£;ElJ:S7S:ffiS&S8-C«lfrs. 50 



CI) 

[0 0 4 9] m5\i:^§&^mmELm=?-<Dm5<Dmm 

*<*1tSc('bT. -0®lSi&5^£;l7©FBltCiE5g7k5i-^ 
ffi5JS19Ai$.5aift*^eSt*St5:E)5±Sl O^IStt 

[0 0 5 0] ^4. m5 0*«6}^SlT«. i!^*»^it 

s*£;i9Siatffc©-r. ®i, m2. i^3(D^mnmm 

[0 0 5 1] 

[0 0 5 2] mmmi 

mi\z7^Ltz(Dtmmz. *'5xs^sio±tci to© 

us 2, ^«tll3- l&S4Sr^ttTEL«l«jg#$ 
Jgf^t, ;iCD±C«ei^l5i:bTNUX (8- + / 'J 7 
7h) 7)V^:^^A^1 iim<Dm-^\zM^mmLT'^sS. 

mitttSl. 0Ta&5^M*;i/>"5A* 0. 5iim0m 

^\zM?^mmLrc, ::(0±\zR^^m±m7 iiLxM^m 
mm\z^os iom^o. 5 timom-^izm^hrz. ^ 
03±\z^m<m:!i:^^'>mm^m^Lxmiism s 

[0 0 5 3] ^KommELm^o^yt^miz-zii^^T. m 
simsm^ummzy-i^xt^yh {^^j ^zoB<Dm^ 

^Lfc. *ic. zo^mELm'T^. ias4 0"c. 

9 0 %<O*^t=T300^^1. 500^^^. . 8 0 0^H. 1 

^tmmzLx&:kw-MWLS^in^\ y-i7xt^yh(o 
[0 0 5 4] ttmm 1 

tz, m^mm^^6. ^nz^r. @6. 0 7ic*sn 

^)J;pJC. KJCiaitl7Sr^ttfcfc©«, S{5ffiil:l7 
[0 0 5 5] tfcgJfiSJ 2 
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[0 0 5 6] Mmm 2 

S4tC^t-ct5H, 1^® (I TO) 2&J^fieLfe;tf7X 

m^tzMm^Ltz. ^mms. mm4, ^i&Bm5^t lo 
mmmitmmizmfrz. mmm5<D±\z^mmK^s 

^i^v-^A^o. 5 um(Dm-^\zM^mmLft. m^yni^ 
s.it:^m6co±\zm^o. s/xmcos i o^jsgaihg?^ 
j^fjt, iiofijSEi±g7w±c. '>U3->mmiz^ 

S i OS;SIH±l 7 ^f^fieLT«l®R;£;|sSitJi l 0 t 
[0 0 5 7] 

[Sl}_WfllELS^?©2(i:fgg^^l®^jg^|| (iijg^ 
1) Sr/nf ifE0Tafe-5„ 

[02] *«EL^^(7)*5g|g^2®||iSjgS|^^-r»f 
[03] =fr«ELIg^^O*fgBJ^3(D|IM}gJI$S^-r»f 
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2) i&Trf »f®iat?afe-5. 

[0 5] W«|EL^^(75;^f8Bj^5©j|jgjg^;^^^^ 
[0 6] *5gHJ®#ffiEL^^OSfE:|ait^^t^_/7;;^ 

t^y hro»ca{j-r3am$^T0TSSo 

[0 7] *fgBJcD(D*«SEL^^roS«glihl,)?y-i7 
[08] ^«EL^^&^-r®fffi0 

[0 9] ^«EL^^S:^f »fSS (t;e*^J2) Tcb 
[010] >tfiSEL«^$^-r»fiS0 (Sfjfe^iJS) Tt& 

[»^®SiBj] 

1 

2 mm (I Tomffi) 

4 mm 

1 1 mmmm 

1 2 

5 1 SHJSS 
5 2 

5 4 ^Jtg 

5 6 l^g 

6 2 fii® 

6 3 >t«^^«)pf 

6 4 mm 

6 5 

7 3 #«^3t^^i^ 



[01] 



[02] 



[03] 
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